CRITICAL ITEMB LIBT

PROJECT: SRMS E-S NCIU INSTALLED)

ASS'Y NOM

SYSTEM: ELECTIRICAL SUBSYSIEM
Ass'y P/ ST -

FNEA
REF.

FMEA
REV.

NAME . QfY, &
praulnG ofs,
DESIGNATION

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
ou
END [TEN

RATIONALE FOR ACCEPIAMCE
A-FATL, 8-FAIL, C-PASS

HOWR / FUNC.
3/1RAB

CRITECALITY SCREENS:

2516

PREPARED BY;

- ]

POUER
COMDITEONER
ory, 1.
SCHEMATICS
812798
815444
2559054

MODE :
LOSS OF MCPC
PROTECYION.

CAUSE{(S):
1) POVERN
CONTROLLER
RESISTORS

CONTROLLER
DIODES FAIL
OPEN.

3) RECTIFIER
B0ARD DIODES
FAIL OPEM.

SUPERCEDING DATE: HOHE

NONE

WORST CASE
LOSS OF HCIV.
LOSS OF
COMPUTER
SUPPORIED
MODES.

REDUNDAN] PATHS
REMATNING

FOR SAFING VHE
SYSIEN:

1) MCPC FAILURE
DEFECTION, .
2) AUTOBRAKES.

RMS/ELEC -

DESIGN FEATURES

EEE PARTS WAVE BEEN SELECTED AND CONTROLLED IN ACCORDANCE
SPAR-RMS-PA.003, THIS DOCUMENT DEFINES THE PROGRAM
REQUIREMENTS FOR MOMITORING AND CONTROLL ING EEE PARTS. THE

REQUIREMENTS INCLUDE PART SELECTION 10 A} LEAST "ESTABL ISHED

RELEABRLIIY" LEVELS, AND ADEQUAIE DERATING OF PART STRESS
LEVELS. PROCEDURES AND ACTIVITIES ARE SPECIFIED TO ENSURE
LEAST EQUIVALENT QUALETY FOR NONSIANDARD AND IRREGULAR PAR
RELIABILITY ANALYSIS HAS COMFIRMED WO PARTS WETH GENERICAL
HIGH FAILURE RATES. AEROSPACE DESIGN SIANDARDS FOR DETAILT
ELECIRONIC PARTS PACKAGING, MOUNTING AND

SIRUCTURAL /HECHAN ICAL /INTEGRITY OF ASSEMBLIES ARE APPLIED.

SUCH DESIGN HAS BEEN REVIEVED AND §OUND SATISFACIORY 1HROUGH

THE DESIGN AUDIT PROCESS, INCLUDING THE USE OF RELIAGILITY
MAINTAINABELITY Ao safely CHECKLISTS, MATERIAL SELECTION
USAGE COMFORNS 10 SPAR-SG.368 WHICH
MATERIALS USAGE REQUIRENENTS. WORST
CONDUCTED TO ENSURE THAF PERFORMANCE
CASE TEMPERATURE AND
HAS BEEM COMPLEIED AND CONFIRMS
DERATING REQUIREMENTS.

PRINTED CIRCUIT BOARD DESIGNS HAVE SEEN REVIENED 10 ENSURE
ADEQUATE CIRCUIT PATH MIDIH AND SEPARATION AND TO CONFIRM

CASE ANALYSES HAS BEER
CAN BE MET UNDER WORS

THAT THE PARTS MEET 1HE

APPROPRIATE DINENSLONS OF CIRCUIT SOLDER PADS AND OF COMPOHEMT

HOLE PROVISIONS.

PARTS MOUNIING METHODS ARE CONTROLLED fK ACCORDANCE WITH
MSFC-STD- 136 WHICH DEFIMES APPROVED -MOUNT ING METHODS, STRE
RELIEF, AMD COMPOMNEMT SECURLTY.

WHERE APPLICABLE, DESIGN DRAWINGS AND DOCUMENTATION GIVE CLEAR

IDENTIFICATION Of HANOLING PRECAUTIONS FOR ESD SENSITIVE
PAR

BOARD ASSEMBLY DRAVIMGS INCLUDE TME REQUIRENENTS FOR SOLDE
STANDARDS IN ACCORDANCE WITH NHB 5300.4¢3) AND JSC 08800,

ALL RESISTORS AND CAPACITORS USED N THE DESIGN ARE SELECH
FROM ESTABLISHED RELIABILITY (ER) TYPES. LIFE EXPECIANCY |
ENCREASED BY ENSURING THATD ALL ALLOWABLE STRESS LEVELS ARE
DERATED IN ACCORDANCE WITH
ELECTROLYYIC CAPACITORS ARE ROUTINELY
RADIOGRAPHIC INSPECYION.

DISCREIE SEMICONDUCTOR DEVICES SPECIFIED TO AT LEAST THE |
LEVEL OF MIL-5-19500. ALL DEVICES ARE SUBJECTED TO

RE-SCREENING BY AN INDEPENOANT TEST HWOUSE. SAMPLES OF ALL
PROCURED LOIS/DATE CODES ARE SUBJECTED 10 DESTRUCTIVE PHYS
ANALYSIS (DPA) 10 VERIFY THE INTEGRITY OF
PROCESSES. DEVICE SIRESS LEVELS ARE, DERATED IM ACCORDANCE
WITH SPAR-ANS-PA.D03 AND VERIFIED BY DESIGN REVIEM.

SUBJECTED 1o

COMPARATORS AND OPERATIONAL AMPLIFIERS ARE STANDARD L INEAR
INTEGRAVED CIRCUITS WITH MATURE MANUFACIURING TECHNOLOGY
APPLICATION CONSIRAINIS ARE IN ACCORDANCE WETH
SPAR-RMS-PA. 003,

DALE: 1t Jul 91
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IS EQUIVALENT 10 THE NASA

AGING EFFECTS. EEE PARIS SIRESS ANALYSIS

SPAR-RHS-PA.003. ALL CERAMIC AND
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CRITICAL ITEMB LIBT

PROJECT: SAMS ﬂz uch INSTALLED) SYSTEM: ELECIRICAL SUBSYSTEM
- - s - .- ASS'Y NOM T 1] ass'y psR: = SHEET - 2
FHEA FNEA NAME, GTY, & FAILURE MOCE FALLURE EFFECT HOMR / FUMC. RATIONALE FOR ACCEPTANCE
REF . REV. oravlinG nfr, AND on 3/ 1RA8
. DESIGNATION CAUSE END ITEM CRITICALIFY SCREENS: A-FAIL, B-FAIL, C-PASS
2536 [ POVER MODE : NOHE THE DESIGN OF THIS CIRCUIT ACCOMODATES ALL WORST CASE
COND 1 | LONER LOSS OF WCPC COMPOMENT AND OPERATING ENVIRONMENTAL SPECIFICATIONS SUCH THAT
orY, 1. PROTECTION. (TS SPECIFIED PERFORMANCE REQUIREMENTS ARE MET AT ALL TIMES.
SCHEMATICS WORST CASE
szr9¢ |1 COTLUTE
815444 CAUSE(S): LOSS OF MCIV.
2559084 1) POMER LOSS OF
CONTROLLER CONPUTER
RESISTORS SUPPORTED
FAIL OPEM. MODES,
2) POVER
CONTROULER REDUNDANT PATHS )
nm:zs FAIL AERAINING
[ e ] ceececamiaiiioa-
3) RECTIFIER FOR SAFING THE
20ARD DIODES SYSTEM:
FAIL OPEM. 1) MCPC FAILURE
OETECTION,
2) AUFOBRAKES.
/ " - "; [l E
L Ce,
PREPARED BY: HEMG SUPERCEDING DATE : NONE - DATE: 10y 93 CH REV: D
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CRITICAL ITEMS LIBT

PROJECT: SRMS 6-5 MCIU JNSTALLED)

ASS'Y NOM|

SYSPEM:

EIECIRICM SUBSYSTEM
ASS'Y P/H: - SHEE | 3

FMEA FHEA NAME, QIT, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPIANCE
REF. AEV. oravinG mér. AND oN 3/1RAD
DESIGHATION CAUSE END 16N CRITICALITY SCREENS: A-FAIL, B-FAIL, C-PASS
2536 0 POVER MODE ; NONE ACCEPYANCE TESIS
CONDE T 1ONER ossoFmcee | | TTUTIITTOD TN
ofy. , PROTECIION. THE MCIU IS SUSJECTED TO THE FOLLOWING ACCEPTANCE
:g;%ucs WORST CASE ENVIRONHENTAL TESTING AS AN LRU.
015464 CAUSE(S): LOSS OF MCIU, C VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 3.2
2559054 1) POVER LOSS OF
CONTROLLER COMPUIER O THERMAL:  +40 DEGREES C 10 - 14 DEGREES C (2 CYCLES)
RESISTORS SUPPORTED
FAIL OPEN. MODES.,
2) POVER QUALIFICAYION TESTS
COMTROLLER REOUNDANT PATHS | ..o 0l lUTUUTTOD
DICDES FAIL REMA [ M WG THE NCIU [S SUBJECTED TO THE FOLLOWING LRU OUALIFICATION
oeeN, | ----ceiill. ENVIRORNENIS:
3) NECTIFIER FOR SAFING THE
SOARD DIGOES SYSTEN: VIBRAVION: LEVEL AWD DURATION - REFERENCE TABLE 3.2
FAIL OPEN, t) HCPC FAILURE
DEVECTION, 0 SHOCK: 8Y SINILARITY 1O -3 MCIU
2) AHOBRAKES.
O THERMAL:  +S1 DEGREES C 10 -27 DEGREES C ¢10 CYCLES)
O MMIDITY:  BY SINILARITY 10 -3 NCIU
0 ENC: MEL-STD-461 AS MODSFIED BY SL-E-0002 (TESI
CEO}, CEO3, LSOV, CSO2, €506, REO2 (W/B),
RS02
0 LifE: 630 OPERATING HOURS
1000 POVER ON/OFF CYCLES
FLIGHT CHECKOUT .
NOME .
pg[pgg[ipr;h MEWG v!.-l.JP[RC}DI—NE BME:V N_UNE —_ Dﬂlfthi_l_ L 79.l ~

RMS/ELEC - 223

s
RSOY,

CiL REV: 0

T

BT

b7 40 L9% 32vd

- LIN3IWMIYLLY

YLEZ0Y0S



CRITICAL ITEMB LIST

PROJEC!
ASS'Y N

INSTALLED)

H-LL E-i NC!U

SYSTEM: ELECTRICAL SUBSYSIEMW

ASSTY P/N: - SHEET:

&

FMEA
REF.

FMEA
REV.

NAME, O1Y, &
pravinG rér.
DESTGHAT 1 0M

FAILURE MODE
AND

CAUSE

FAILURE €FFECT

1]
END ITEM

HOWR / FUNC.
5/1kA8
CRIFICALETY

RATIONALE FOR ACCEPYANCE

SCREENS: A-FAIL, B-FAIL, C-PASS

2536

PREFARED 8Y:

POVER
COMDITIORER
arr. t,
SCHEMANICS
812798
153444
2559054

LOSS OF MCPC
PROTECTION,

CAUSE(S):
1) POVER

CONTROLLER

RESISTONS
FAIL OPEN
2) POVER

COMTROLLER
DIODES FAIL

OPEN.

3) RECTIFIER
SOARD DIODES
FAIL OPEN.

MG

SﬁE‘EhCEDING DAIE; NOME

WORST CASE
LOSS OF MCIu.
LOSS OF
COMPUTER
SUPPORTED
NODES.

REDUMOANT PATHS
REMAINING

fOR SAFING THE
SYSTEN:

1) MCPC FATLURE
DETECTION,
2) AUTOBRAXES.

RMS/ELEC - 224

QA/INSPECTIONS

DOCUMENTED DUALITY CONTROLS ARE EXERCISED THROUGHOUT DESIGN
PROCUREMENT, PLANNING, RECEIVING, PRDCESSING FABRICATION,
ASSEMBLY, TESYING AKD SHIPPING OF THE WCIU. GOVERNMENI SOURCE
INSPECY10M IS IHVOKED AT VARIOUS LEVELS OF COMPONEN! ASSEMBLY
AND TES] OPERALIONS. MANDATORY INSPECTION POINTS ARE EMPLOYED
AT VARIOUS LEVELS OF ASSEMBLY AND TEST.

EEE PARTS INSPECTION IS PERFORMED AS REQUIRED Y
SPAR-ANS-PA.003. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
10 THE REQUIREMENTS OF THE APPLICABLE SPECEFICATION. ALL E€E:
PARIS ARE 100X SCREEMED AND BURMED IN, AS A MININUM_ AS
REQUIRED BY SPAR-RMS-PA_003, BY THE SUPPLIER. MJDII[[NMU,
EEE PARYTS ARE 100X RE-SCREENED IN ACCORDAWCE WITH
AEQUIREMENRTS  BY AN INDEPEWDENT SPAR APPROVED TESTING .
Factuity. ok 1S PERFORMED AS REOUIRED BY PA.003 ON A RANDOMLY
SELECIED 35X OF PARTS, MANIMUM 5 PIECES, WINIMUN 3 PIECES FOR
EACH LOT WUMBER/DATE CODE OF PARIS RECE{VED.

WIK. IS PROCURED, IMSPECSED, AND TESTED 1O SPAR-RMS-PA.003.

RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARF AS
JOENTLFIED IR 'HE PROCURERENT DOCUMENTS  THAT WO PHYSICAL
DAMAGE MAS OCCIRRED JO PARYS DURING SHIPMENT, THAT THE
RECEIVING DOCUMENTS PROVIDE ADEQUATE FRACEABELITY IMFORMATION
ANO SCREEMING DAVA CLEARLY IDENTIFIES ACCEPTABLE PARTS.

PARTS ARE INSPECTED THROUGHOUT MANUFACIURE AND ASSEMBLY AS
APPROPRIATE 10 YHE MANUFACIURING STAGE COMPLETEC. THESE
1HSPECTIONS INCLUDE,

PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED THROUGH HOLES,

COMPORENT MOUNT |NG INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPERAIORS AND INSPECTORS ARE
TRAINED AND CERTIFIED 1O NASA NHE 5300.4(3A-1) STAMOARD .

CONFORMAL COATING INSPECIION FOR ADEQUATE PROCESSING IS
PERFORMED USING ULTRAVIOLET LIGHY TECHNIQUES.

POST P.C. BD. INSTALLATION INSPECTION, CLEANLINESS AND
VORKMANSHIP {SPAR/GOVERNNENT REP. MANDATORY INSPECTION POINT)

P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECI BOARD
INSIALLATION, ALIGWMEM! OF BOARDS, PROPER CONNECTOR COMTACE
WATING, WIRE AOU1ING, SIRAPPING Of WIRES ETC.,

——

PRE-CLOSURE [NSPECTION, WORKMANSHIP AKD CLEANLINESS
(SPARFGOVERMMENT REP. - MAMDATORY INSPECTION POINT)

PRE-ACCEPIANCE TES] INSPECTION, WHICH INCLUDES AN AUCIT OF
LOWVER TIER INSPECVION COMPLEIION, AS BUIL! COMFIGURATION
VERIFICATION 0O AS DESIGN EIC., (MANDATORY INSPEC!ION POINT).

A TEST READINESS REVIHW (TRR) WHICH INCLUDES VERITICATION OF
TEST PERSOWNEL, TEST DOUUMENIS, JES) EQUIPMENT CAL IBRAT tON/
VALIDAYION STAfuS AmD HARDWARE CONF IGURATIOM 1S COMVENED BY

DATE: 11 JuL 91

CH REV: @
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CRITICAL ITEMB LIBT

PROJECT: SRMS (-5 MCIU INSVALLED)
ASS'Y NON :

SYSTEM: ELECIRICAL SUBSYSIEM
ASS'Y P/H: -

SHEET:
FHEA FMEA NAME, QT7, & FAILURE MODE FATLURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF, REV. pravinG rff, AND ou 3/1RAB
DESIGHATION CAUSE EMD ITEN CRIVICALITY SCREEWS: A-FAIL, 8-FATL, C-PASS
2536 0 POMER MODE : NONE OUALITY ASSURANCE IN CONJUNCTION WITH ENGINEERING
CONHD I T1ONER LOSS OF MCPC RELIABILATY, COMFIGURATEON CONTROL, SUPPLIER AS APPLICABLE,
ary. 1, PROTECTION. AND THE GOVENMENT REPRESENTATIVE, PRIOR TQ THE START OF ANY
iﬁg‘,‘,fﬁ"“ WORST CASE FOR-AL TESIING (ACCEPTANCE OR QUALIFICATION).
815444 CAUSE(S}: 10SS OF WCIU. ACCEPTANCE TESTSNG (AIP) INCLUDES AMBSENT, VIBRAIION, AND
2559054 1) POVER 10SS OF THERMAL TESIING {SPAR/GOVERMMENT REP. - MANDETORY [NSPECTION
COMTROLLER COMPUTER
AESISTORS SUPPORTED
FAIL OPEN. MOCES.
2) POMER
CONTROLLER REDUNDANT PAINHS
DICOES FAIL AEMA INING
OPEN, | aoeeeeaoieee..
3) RECTIFIER FOR SAFING THE
BOARD DIODDES SYSTEN:
FAIL OPEN. 1) MCPC FAILURE
OEVECTION,
2) AUTOBRAKES.
PREPARED BY: HIMG SUPERCEDING DATE: WOME

| DATE: 11 Ul 9% Clt Rev: 0
RMS/ELEC - 225
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CRITICAL ITEMB8 LIBT

PROJECT: SRMS E~5 HC!U INSTALLED )
ASS'Y NOM :

SYSTEM: ELECIRICAL SUBSYSTEM

ASS'Y P/N: - SHEET
FMEA FMEA | wang, 0Ty, 8 FAILURE NODE FAILURE EFFECT HOWR / FUWC. RAEJONALE FOR ACCEPTANCE
REF. EV. praving afs. AND o4 3/1mAR
DESIGNATION CAUSE END 1TEN CRIVICALITY SCREENS: A-FAIL, B-FAIL, C-PASS
2536 ) POVER MODE ; NONE FAILURE HISTORY
CONDE T 1ONER ossoF meee | | CTOLUTLLIIYTTD
arv. 1. PROTECTION. THERE HAVE BEEM NO FAILURES ASSOCIATED WIFH THIS FAILURE
:li:szcsra’}gncs WORST CASE WODE ON [HE SRNS PRDGRAM.
815444 CAUSE(S): 10SS OF MCIU.
2559054 1) POVER LOSS Of
CONTROLLER COMPUTER
RESISTORS SUPPORTED
FAIL OPEM. MODES,
2) POVER
CONTROULER REDUNDANT PATHS .
DIODES FAIL REMAINING
OPEN, | meemmeeenennans
3} RECTIFIER FOR SAFING THE
S0ARD DIODES SYSTEN:
FAIL OPEN. 1) MCPC FAILURE
OETECTION.
2) AUIOBRAKES.
/ L
PREPARED BY: M SUPERCEDING DATE: NONE RMS/ELEC - 226 DATE: 11 JuL 91 CILREV: O
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CRITICAL ITEMS8 LIST

PROJECY: SRMS

-5 MCIU INSTALLED)

ENCCRTORE: RETD

SYSTEM: ElECIRIClL SUBSTSIEM
ASS'y P/R: F150-5

FNEA eMeA | wame, a1y, & | FASLURE mooE FALLURE EFFECT WOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV, praving rér. AND oN 3/ 1RAB '
DESIGNAT 10N CAUSE END 11EM CRITICALITY SCREEWS: A-FAIL, B-FAIL, C-PASS
2536 o POVER WODE : NONE OPERATIONAL EFFECT T
COND# T 1ONER Loss of ucee [ | TTELRIUNTY EREECT
ary. 1. PROTECTION.
Schimircs VORST CASE NONE 8UT SUBSEQUENT FAILURE MAY CAUSE NCIU TO BE OVERSIRESSED.
815444 CAUSE(S): 1085 OF MCIV. CREW ACTION
2559054 1) POVER ssof LDl
CONTROLLER CONPUTER
NESISTORS SUPPORTED NONE .
FAIL OPEN. NODES.
2) POVER CREV TRAINING
CONTROLLER REDUKDANT PATHS | --ecoveonnn. .
OIODES FAIL REMAINING ~
OPEN. | --oolllll CREV IS TRAINED:
3) RECTIFIER | FOR SAFING THE
SOARD DIODES | SYSIEM: 1O ALUAYS OBSERVE WHETHER THE ARM IS RESPONDING PROPERLY 10
FAIL OPEW. 1) MCPC FATLURE COMMAMDS. 1§ 1T [SN'T, APPLY BRAXES.
DETECFION. 10 RECOGNIZE AMD RESPOWD TO ALL GFF-NOMINAL OPERATIONS OF THE
23 AUTOBRAKES, END EFFECTOR.
MISSION CONSTRAINT
NOME
SCREEN FAILURES
A: FNOEPENDENT REDUNDANT PATHS NOT INSIRUMENTED.
B: NO OREITER AMNUNCIATION OR DISPLAY.
OMRSD OF FL INE
NONE
OMRSD CHLINE INSTALLATION
KONE
OMASD ONLINE TURNARGUND
NONE
I3
PREPARED BY:  MIWG  SUPERCEDING DATE: NONE | —_— e Du o o R 0
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